The objective was to determine and compare the trait and state components of oppositional defiant disorder (ODD) symptom reports across multiple informants. Mothers, fathers, primary teachers, and secondary teachers rated the occurrence of the ODD symptoms in 810 Spanish children (55% boys) on 2 occasions (end first and second grades). Single source latent state-trait (LST) analyses revealed that ODD symptom ratings from all 4 sources showed more trait (M ϭ 63%) than state residual (M ϭ 37%) variance. A multiple source LST analysis revealed substantial convergent validity of mothers' and fathers' trait variance components (M ϭ 68%) and modest convergent validity of state residual variance components (M ϭ 35%). In contrast, primary and secondary teachers showed low convergent validity relative to mothers for trait variance (Ms ϭ 31%, 32%, respectively) and essentially zero convergent validity relative to mothers for state residual variance (Ms ϭ 1%, 3%, respectively). Although ODD symptom ratings reflected slightly more trait-than state-like constructs within each of the 4 sources separately across occasions, strong convergent validity for the trait variance only occurred within settings (i.e., mothers with fathers; primary with secondary teachers) with the convergent validity of the trait and state residual variance components being low to nonexistent across settings. These results suggest that ODD symptom reports are trait-like across time for individual sources with this trait variance, however, only having convergent validity within settings. Implications for assessment of ODD are discussed.
Oppositional defiant disorder (ODD) is considered a chronic condition with the primary characteristic being a "frequent and persistent pattern of angry/irritable mood, argumentative/ defiant behavior, or vindictiveness" (American Psychiatric Association, 2013, p. 463) . The current conceptualization of ODD allows for the possibility that the occurrence of symptoms may be limited to home (i.e., "It is not uncommon for individuals with oppositional defiant disorder to show symptoms only at home and only with family members," American Psychiatric Association, 2013, p. 463) . ODD can, however, also occur across multiple settings (e.g., home, school, and community) with such multiple setting occurrences being used to indicate the severity of the disorder (i.e., more settings indicates greater severity of ODD American Psychiatric Association, 2013, pp. 462-463) .
The view of ODD has implications for research on the ODD symptom dimension. First, since ODD is considered a chronic condition, the ODD dimension should show meaningful levels of stability across time. Second, because ODD can occur across multiple settings, the ODD dimension should also show meaningful levels of consistency across settings. In other words, ODD symptom reports are assumed to reflect a more trait-than state-like construct. However, no study has explicitly determined the amount of trait (consistent) and state residual (variable) variance in ODD symptom reports. Determining the trait and state residual components in ODD symptom reports from different sources in different settings will help researchers better understand (a) how stable ODD symptoms are within different sources and (b) to what extent the stable and variable components of ODD symptom reports show convergent validity across sources within and across settings. For example, are ODD symptom reports similarly trait-like in the home (parent ratings) and school context (teacher ratings)? To which degree do parents' and teachers' reports converge on the trait-like aspects of ODD (i.e., trait-like across settings)? In the present study, latent state-trait (LST) analyses were used to answer these and other questions.
Research outside of the state-trait paradigm supports the traitlike view of the ODD symptom dimension. In terms of stability, Boylan, Vaillancourt, and Szatmari (2012) measured ODD symptoms in a sample of 932 4-and 5-year-olds five times over 8 years and found that baseline ODD symptoms had significant correlations of .61, .51, .53, and .43 with ODD symptoms 2, 4, 6, and 8 years later, respectively (see also Lavigne et al., 2001; Whelan, Stringaris, Maughan, & Barker, 2013) . In terms of consistency across settings, although correlations between different sources within the same settings (mothers with fathers; teachers with teachers) tend to be higher than between sources across different settings (parents with teachers), correlations between home and school are usually significant (e.g., Bernad, Servera, Grases, Collado, & Burns, 2014; Burns et al., 2008; Burns, Desmul, Walsh, Silpakit, & Ussahawanitchakit, 2009; Burns, Walsh, et al., 2013) .
Although these findings suggest that the ODD dimension may be a trait-like construct, no study has determined which proportion of ODD symptom reports reflect (a) trait, (b) state residual, and (c) measurement error variance. This question can be answered by using LST measurement models that allow decomposing (a) observed ODD symptom variance into true score variance and error variance and (b) true score variance into trait (stable) and state residual (occasion-specific) variance (Steyer, Geiser, & Fiege, 2012) .
Studies that have applied LST models to other clinical constructs such as anxiety (Olatunji & Cole, 2009 ), depression (Windle & Dumenci, 1998) , attention-deficit-hyperactivity disorder (ADHD)-inattention (IN), and ADHD-hyperactivity/impulsivity (HI) symptom dimensions (Litson, Geiser, Burns, & Servera, 2016) have shown substantial amounts of state residual variance (22% to 80%). These results indicate that it may also be important to distinguish between trait and state residual variance components in the ODD construct to determine the true level of stability and the true level of variability in this construct across time within different sources and settings.
The separation of trait and state residual variance in ODD symptoms also has implications for the analysis of the convergent validity of the ODD dimension within and across settings (Courvoisier, Nussbeck, Eid, Geiser, & Cole, 2008; Litson et al., 2016) . A multiple source LST model allows one to determine the proportion of trait and state residual variance that is either shared or not shared between a reference source (e.g., mothers) and nonreference sources (e.g., fathers, teachers). With two sources in the home (mothers and fathers) and two sources in the school (primary and secondary teachers), Litson and colleagues (2016) showed that trait variance in ADHD-IN and ADHD-HI constructs showed high levels of convergent validity within settings (78% to 82%) and moderate convergent validity across settings (i.e., school to home, 41% to 63%). State residual variance showed small to moderate convergent validity within settings (i.e., 29% to 53%) but essentially zero (0% to 2%) convergent validity across settings. Given the high comorbidity between ADHD and ODD (Kimonis, Frick, & McMahon, 2014) , we expected similar findings for ODD symptom ratings. However, because ADHD is considered a more pervasive disorder than ODD (American Psychiatric Association, 2013), we expected more state residual variance for the ODD symptoms and especially less consistency across settings than for the ADHD symptoms.
We now describe in greater detail how single and multiple source LST models provide a better understanding of (a) the stability of the ODD construct across time within sources and (b) the convergent validity of trait and state residual components of the ODD construct within (i.e., mothers with fathers; primary teachers with secondary teachers) and across settings (parents with teachers).
Measurement of Trait and State Components of ODD Symptoms With Multiple Informants
With a minimum of two occasions of measurement, a single source LST model can separate the variance in ODD symptoms into trait variance (i.e., see trait consistency definition in Table 1 ), state residual variance (i.e., see occasion-specificity definition Table 1 ), and measurement error variance (unreliability; Steyer et al., 2012) . Trait variance represents the amount of true score variance in ODD symptom reports that is purely person-specific and independent of the occasion and/or person-occasion interactions. State residual (occasion-specific) variance, in contrast, represents the amount of true score variance in ODD symptom ratings that reflects occasion-specific (situational) influences and/or person-occasion interactions. This LST model can determine if ODD symptoms are more trait-or more state-like for an individual source across multiple occasions of measurement. Figure 1 shows the single source LST model used in the present study. Table 1 shows the equations and coefficients for this model and the online Supplemental Materials the Mplus code.
A multiple source LST model (Courvoisier et al., 2008; Litson et al., 2016) differs from a single source LST model by the simultaneous analysis of two or more source's ratings. By including multiple sources in the same model, it is possible to study the convergent validity of trait and state residual components across sources. The multiple source LST model requires that one source be selected as reference source (e.g., mothers) with the other sources being the nonreference sources (e.g., fathers, teachers). Usually the most knowledgeable source about the behavior or the nature of the research question dictates the choice of the reference and nonreference sources . The multiple source LST model can determine the amount of trait and state residual variance in ODD symptom reports that the nonreference sources either share or do not share with the reference source.
This multiple source LST model results in four variance components for the nonreference sources (see Table 1 )-(a) shared trait consistency, or the proportion of trait variance in ODD symptom reports that a nonreference source shares with the reference source; shared trait consistency thus indicates the degree of convergent validity with regard to stable (trait) aspects of behavior; (b) unique trait consistency, or the proportion of trait variance in ODD symptom ratings that a nonreference source does not share with the reference source; unique trait consistency thus indicates the degree of source-specificity with regard to stable (trait) aspects of behavior; (c) shared occasion-specificity, or the proportion of occasion-specific variance in ODD symptom reports that a nonThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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reference source shares with the reference source; shared occasionspecificity thus indicates the degree of convergent validity with regard to variable (state residual) aspects of behavior; and (d) unique occasion-specificity, or the proportion of occasion-specific variance in ODD symptoms that is unique to a nonreference source and not shared with the reference source; thus, unique occasionspecificity indicates the degree of source-specificity with regard to variable (state residual) aspects of behavior. The separation of true score variance into these four components for the nonreference sources allows for a sophisticated analysis of both temporal consistency and cross-informant convergent validity of trait and state residual components in ODD 
A latent true score variable is decomposed into a variable-specific trait factor pertaining to the reference source (i.e., mothers), a variable-specific state residual factor pertaining to the reference source (i.e., mothers), a sourcespecific trait residual factor (i.e., fathers, primary teachers, or secondary teachers), and a source-specific state residual factor (i.e., fathers, primary teachers, or secondary teachers).
Combing the two previous equations leads to the multiple-source latent state trait measurement model shown in Figure 2 .
Coefficients for single source latent state trait model
The proportion of true score (error-free) variance that reflects stable trait variance. Consistency reflects true score variance that is purely person-specific and independent of the situation and/or personsituation interaction.
Occasion-specificity: The proportion of true score variance that reflects occasion-specific influences and/or person-situation interactions.
Reliability: The proportion of observed score variance that is due to systematic sources of variance ͑T i ϩ ␥ i O t ͒ rather than measurement error.
Coefficients for multiple source latent state trait model
The proportion of trait variance in a non-reference source (i.e., fathers, primary teachers, or secondary teachers) that is shared with the reference source (i.e., mothers). Indicates convergent validity for trait components.
Unique trait consistency: The proportion of trait variance in a non-reference source (i.e., fathers, primary teachers, or secondary teachers) that is not shared with the reference source (i.e., mothers). Indicates sourcespecificity of trait components.
Shared occasion-specificity: The proportion of occasion-specific variance in a non-reference source (i.e., fathers, primary teachers, or secondary teachers) that is shared with the reference source (i.e., mothers). Indicates convergent validity of state residual components.
Unique occasion-specificity: The proportion of occasion-specific variance in a non-reference source (i.e., fathers, primary teachers, or secondary teachers) that is not shared with the reference source (i.e., mothers).
Indicates source-specificity of state residual components.
Note. Yϭ observed variable; ϭ latent true score variable; ϭ measurement error variable; T i ϭ indicator-specific trait factor; O t ϭ occasion-specific residual factor; ␥ i ϭ occasion-specific factor loading; T i1 ϭ indicator-specific trait factor specific to the reference method; O i1t ϭ occasion residual factor specific to the reference method; TS is ϭ source-specific residual trait factor; OS st ϭ source-specific occasion residual factor; is ϭ trait factor loadings;␥ is ϭ occasion residual factor loadings; ␦ is . ϭ source-specific occasion residual factor loadings. For all equations, i indicates the ith measured variable (indicator), s indicates the sth source (in the present study, the type of informant), and t indicates the tth time point. This table was adapted from Tables 1 and 2 in Litson et al. (2016) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
symptom reports. Figure 2 shows the multiple source LST model used in the present study with the equations/coefficients for this model shown in the Appendix and the Mplus code in the Supplemental Materials.
Objectives of the Study
The present study used ratings of ODD symptoms by mothers, fathers, primary teachers, and secondary teachers of Spanish children at the completion of the first and second grades to pursue two objectives. The first objective was to determine the proportion of trait variance (i.e., temporal consistency, see Table 1 ) and state residual variance (i.e., occasion-specificity, see Table 1 ) in the ODD symptoms for each source separately. For this purpose, we fit a separate single source LST model to each source's ratings (see Figure 1 ). It was predicted that ODD symptoms would show a larger amount of trait than state residual variance within each source. Such results would indicate that ODD symptoms were more trait-than state-like within each source over a 12-month interval.
The second objective was to determine the proportion of trait and state residual variance in ODD symptoms that father, primary teacher, and secondary teacher reports either shared or did not share with mother reports. For this purpose, we fit a multiple source LST model to the four sources simultaneously (see Figure  2 ). This multiple source LST analysis separated the trait variance into shared trait consistency (i.e., the trait variance that fathers, primary teachers, and secondary teachers shared with mothers, see Table 1 ) and unique trait consistency (i.e., the trait variance that fathers, primary teachers, and secondary teachers did not share with mothers, see Table 1 ). This analysis also separated the occasion-specific variance into shared occasion-specificity (i.e., occasion-specific variance that fathers, primary teachers, and secondary teachers share with mothers, see Table 1 ) and unique occasion-specificity (i.e., occasion-specific variance that fathers, primary teachers, and secondary teachers did not share with mothers, see Table 1 ).
It was predicted that fathers would share a large amount of trait variance with mothers. It was also predicted that fathers would share a smaller amount of state residual variance with mothers than was the case for the trait variance. In contrast, it was predicted that primary and secondary teachers would share little trait and state residual variance with mothers. Such results would indicate convergent validity for trait variance within the home setting but little convergent validity for trait or state variance across home and school settings. These outcomes in conjunction with the predicted outcome for the single source LST analyses would indicate that while ODD ratings are more trait-than state-like for individual sources across time this trait variance only has convergent validity for sources within the same setting.
So far, no study has used LST models to investigate the trait and state components of ODD symptom reports across occasions of measurement, sources, and settings. Our findings should indicate if ODD symptoms reflect a more trait-or state-like construct for different sources as well as the degree of convergent validity of trait and state residual components within and across settings.
Method

Participants and Procedures
The 46 elementary schools on Majorca (Spain) were invited to participate with 43 expressing interest. Twenty-two of these 43 schools were then randomly selected with eight additional schools from Madrid also invited (eight were asked and eight agreed to participate). These eight schools were a sample of convenience (the schools had helped with other projects) and, since re- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
sources on Majorca only allowed data collection at 22 schools, the Madrid schools were recruited to increase the overall sample size. The potential participants in the study were the mothers, fathers, primary teachers (i.e., the children's main classroom teacher), and secondary teachers (i.e., the children's teachers of special subjects such as English, Catalan language, music, visual arts, and physical education) of the 1,045 first grade children in these 30 schools. To reduce the complexity of the figure, only three sources (mothers, fathers, and primary teachers) are shown whereas the actual model involved four sources (mothers, fathers, primary teachers, and secondary teachers). A single residual trait factor was sufficient for the secondary teachers rather than three indicator-specific residual trait factors used for fathers and primary teachers (see Mplus code in the Supplemental Materials). T ϭ reference trait factors that are defined by mother reports and are parcel-specific across sources; TS ϭ residual trait factors that pertain to the nonreference sources and are source-and parcel-specific; O ϭ reference state residual factors that are defined by mother reports and are parcel-specific across sources; OS ϭ state residual factors that pertain to the nonreference sources and are source-specific across parcels. This figure was adapted from Figure 2 in Litson et al. (2016) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
There were 758 unique children at the first grade assessment (55% boys) and 718 (54% boys) at the second grade assessment with 810 unique children available for the analyses (it was possible for a child to have ratings at Assessment 2 who did not have ratings at Assessment 1). At the first assessment in the spring of the school year, the average age of children was approximately 7 years with little variation. Although ethnicity was not collected for the individual children, approximately 90% of the first grade children were White with 10% North African (the schools provided the ethnicity and age information at the grade level). It was not possible to collect social-economic-status information on the families. A cover letter that explained the purpose of the study was given to the parents. Parents also gave written consent for primary and secondary teachers to complete the ratings. Teachers also gave written consent. The protocol was approved by the University of the Balearic Islands' Institutional Review Board (IRB).
The ideal was for each child's behavior to be rated by a mother, father, primary teacher, and a secondary teacher at Assessments 1 and 2 (12-months later). For the assessment at the end of the first grade, 723 mothers and 603 fathers returned the measures with the numbers for the second assessment being 604 mothers and 540 fathers. At the first grade assessment, 61 primary teachers and 49 secondary teachers from 28 of 30 schools participated in the study (even when a school agreed to participate, primary and secondary teachers were still free to decline participation) with the primary teachers rating an average of 11.76 (SD ϭ 5.09, n ϭ 743) children and the secondary teachers an average of 9.02 (SD ϭ 6.58, n ϭ 574) children. For the second grade assessment, 62 primary teachers and 59 secondary teachers from 29 of 30 schools participated in the study with the primary teachers rating an average of 11.19 (SD ϭ 4.43, n ϭ 701) children and the secondary teachers an average of 10.45 (SD ϭ 5.18, n ϭ 664) children. Children had the same primary teacher for the two occasions of measurement with most of the children having same secondary teacher for the two occasions as well.
Measure
Child and Adolescent Disruptive Behavior Inventory (CADBI; Burns et al., 2014). Mothers, fathers, primary teachers, and secondary teachers completed the parent and teacher CADBI. This study used the ODD toward adults (e.g., argues with adults; eight symptoms) and ODD toward peers (e.g., argues with siblings/peers [siblings/peers for parent scale and peers for teacher scale]; eight symptoms) subscales of the CADBI. Table 2 shows the ODD toward adults and ODD toward siblings/peers' items on the parents' scale. The 16 items are identical on the teachers' scale except for the use of only the word "peers" rather than "siblings/ peers." Table 2 also shows how the 16 items were assigned to three parcels. This assignment process is explained later.
The 16 symptoms were rated on a 6-point scale (i. . Mothers and fathers were asked to make their ratings on the basis of the children's behavior in the home and community and to not consider reports of behavior at school. These instructions were designed so mothers and fathers were asked to rate the overall level of ODD behavior in the home and community rather than ODD behavior just toward the specific source completing the measure. Mothers and fathers were also asked to make their ratings independently. Primary teachers and secondary teachers were instructed to base their ratings on the children's behavior at school and to make their ratings independently. Earlier studies support the reliability and validity of scores on the ODD scales (Burns et al., 2008 (Burns et al., , 2009 Burns, Walsh, et al., 2013) .
Analyses
Analytic strategy. The item-level analyses treated the items as ordered categorical and used the robust weighted least squares estimator (WLSMV estimator, Mplus statistical software version 7.4). The parcel-level analyses used the robust maximum likelihood estimation (MLR estimator). All the analyses took into account that the children were nested within teachers (Type ϭ complex Mplus option.). The fit of measurement models was evaluated with the comparative fit index (CFI, ideal study criterion Ն.95), Tucker-Lewis Index (TLI, ideal study criterion Ն.95), and the root mean square error of approximation (RMSEA, ideal study criterion Յ.05). The evaluation of the invariance analyses used changes in the CFI value. If the decrease in the CFI value was less than .01 with the introduction of a set of constraints, then the constraints were assumed to be tenable (Little, 2013, ch. 5) .
Preliminary analyses on the individual items to justify the creation of parcels. A series of preliminary confirmatory factor analyses were performed at the item level (i.e., 16 items for each source, that is, an ODD factor with the eight ODD symptoms where the target of the oppositional behavior was an adult, Note. The 16 items on the ODD toward adults and ODD toward peers subscales of the teacher scale were identical except the phrase "siblings/ peers" was changed to just "peers." The assignment of items to the three parcels was the same for items from the teacher scale. ODD ϭ oppositional defiant disorder.
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and an ODD factor with the eight ODD symptoms where the target of the oppositional behavior was a sibling/peer). The purpose of these analyses was to evaluate the invariance of like item loadings and like item thresholds across the two occasions of measurement within each source (i.e., a separate invariance analysis for mothers, fathers, primary teachers, and secondary teachers). Like item loadings and like item thresholds were also held equal across the two factors (ODD toward adults and ODD toward peers) at each assessment since the items were identical other than the target of the oppositional behavior. To summarize, like item loadings and like item thresholds were constrained equal across the two occasions of measurement as well as across the two ODD factors at each occasion for each of the four sources (a separate set of analyses for each source).
The second set of analyses tested whether the variables showed measurement invariance across occasions (Assessments 1 and 2), constructs (ODD toward adults and ODD toward siblings/peers), and sources within each setting (mothers and fathers; primary and secondary teachers). That is, we tested whether the symptom ratings showed invariance of like symptom loadings and thresholds across occasions and constructs between (a) mother and father ratings and (b) between primary and secondary teacher ratings. If the invariance analysis for the ratings by mothers and fathers yielded invariant like item loadings and thresholds across factors, sources, and occasions, then such would indicate measurement invariance of the ODD factor across mothers and fathers for the two occasions. Such a result would also yield one set of eight factor loadings rather than eight separate sets of eight loadings (i.e., four sets at each occasions of measurement [two sets for mothers and two sets for fathers] times two occasions of measurement). This same invariance analysis was also applied to the primary and secondary teacher ratings for the two factors for the two occasions of measurement. It was not feasible to perform such an invariance analysis on the four sources simultaneously because of the large number of manifest variables for such an analysis (128 manifest variables).
The one set of eight loadings for mothers and fathers and the one set of eight loadings for teachers and aides were then used to create the parcels for the LST analyses. First, the two sets of eight loadings-one set for mothers and fathers and one set for primary teachers and secondary teachers-were ranked from highest to lowest. It was expected that the rank ordering of the loadings within each set would be similar with there also being little variability from lowest to highest. Given such results, it would be possible to establish the same rank ordering of the eight symptoms for mothers/fathers and for primary teachers/secondary teachers. The next step involved the use of a procedure recommended by Little (2013) to assign the items to parcels. This procedure involved assigning the item with the highest and lowest loading to parcel one, the item with the second highest and second lowest to parcel two, and the item with the third highest and third lowest to parcel three with the repetition of this process until all items were assigned to the three parcels. This procedure increases the likelihood of homogenous parcels. This procedure results in a single ODD factor for each source (i.e., mothers, fathers, primary teachers, and secondary teachers) at Assessments 1 and 2 with each ODD factor defined by three parcels.
To determine if the ODD factor defined by parcels was invariant over the two occasions of measurement, an invariance analysis was applied to each source (i.e., invariance of like parcel loadings and like parcel intercepts across the two occasions). A similar analysis was then applied to mothers and fathers simultaneously, primary teachers and secondary teachers simultaneously, and finally all four sources simultaneously. It was expected that the ODD factor defined by the parcels would show measurement invariance across the two occasions of measurement and four sources. These preliminary analyses were used to provide the foundation for the LST analyses.
Single source latent state trait analyses. A single source LST analysis with parcel-specific trait factors (Eid, 1996) was used to determine the proportion of trait (consistency) and state residual variance (occasion-specificity) for each source separately across the two assessments. Figure 1 shows this model with the equations and coefficients for this model shown in the Table 1 . This model requires all the trait factor loading to be set to 1.0 and all occasion specific factor loadings ␥ i to be held equal across occasions to establish measurement invariance (Geiser et al., 2015) . The model also requires that the occasion-specific factors not be correlated with the trait factors and that error variables not be correlated with occasion-specific or trait factors to allow for additive variance decomposition (Steyer et al., 2012) . The additive variance decomposition allows for the calculation of the proportion of variance accounted for by consistency (stable trait effects), occasionspecificity (state residual variability), and reliability (see Table 1 ). The Mplus code for this model is shown in the online Supplemental Materials.
Multiple source latent state trait analyses. A multiple source LST analysis was applied to study the convergent validity of trait and state residual components of ODD symptom reports across mothers, fathers, primary teachers, and secondary teachers, using mothers as the reference source. Mothers were used as the reference source for two reasons-(a) mothers are the most common source used in ODD studies and (b) mothers probably spend the most amount of time with young children (see also for more details on the selection of the reference source). Figure 2 shows this model with Table 1 showing the equations and coefficients for this model. This model requires trait factor loadings is to be set equal across time within each rater to establish measurement invariance. Occasion residual factor loadings ␥ is were also held equal across time for each indicator to establish measurement invariance. Source-specific trait factor loadings were set to 1.0 and the sourcespecific occasion residual factor loadings ␦ is were held equal across time (Geiser et al., 2015) . This model does not allow trait factors or source-specific trait factors to correlate with occasion residual factors or source-specific occasion residual factors, or error variables to correlate with any of the latent variables, thereby allowing for a decomposition of observed and true score variance that is additive. This analysis allowed for the calculation of the proportion of shared trait consistency, unique trait consistency, shared occasion-specificity, and unique occasion-specificity for the three comparison sources (fathers, primary teachers, and secondary teachers) relative to mother reports (see Table 1 ). The Supplemental Materials contain the Mplus code for this model. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Results
Measurement Models
Item level confirmatory factor analysis (CFA). Table 3 shows the invariance analyses at the item level for the four sources separately. Each of these four analyses indicated that the strong invariance model (i.e., like-item loadings and like-item thresholds constrained equal across occasions and across the same items on the two ODD constructs) resulted in an excellent fit with no meaningful decrement in fit from the configural model (i.e., none of the four CFI values showed a decrease greater than .007). The invariance analyses on mothers and fathers simultaneously resulted in an excellent fit with no meaningful decrement in fit from the configural model (i.e., decrease in CFI ϭ .004). The same results occurred for the invariance analyses on primary teachers and secondary teachers simultaneously (i.e., decrease in CFI ϭ .006).
These last two invariance analyses yield a single set of eight symptom-factor loadings from the analysis on mothers and fathers as well as a single set of eight symptom-factor loadings from the analysis on primary and secondary teachers. The range of the eight standardized values for mothers/fathers was from .81 to .88 with the range for primary/secondary teachers being from .92 to .99). The rank order of the loadings for each set was the same within rounding error. The rank order of the symptoms was then used to assign the symptoms to three parcels in the manner described earlier (i.e., six items in parcel 1, five items in parcel 2, and five items in parcel 3 with each factor thus defined by three parcels, see Little, 2013) . Table 2 shows the items within each parcel.
Parcel level CFA. Table 4 shows the invariance analyses for the ODD factor defined by parcels. For the single source invariance analyses (e.g., the separate invariance analyses on mothers), there was a single ODD factor at Assessment 1 (defined by three parcels) and a single ODD factor at Assessment 2 (defined by three parcels). For the invariance analyses with two sources simultaneously, there were two ODD factors at Assessment 1 and two ODD factors at Assessment 2 (each defined by three parcels). Finally, for the invariance analyses with four sources simultaneously, there were four ODD factors at Assessment 1 and four ODD factors at Assessment 2 (each again defined by three parcels). The strong invariance model for each of these seven analyses yielded an excellent fit with no meaningful decrement in the CFI value (i.e., range of decrements from .000 to .007, see Table 4 ). The most important of these seven invariance analyses was for the four sources simultaneously. In this analysis, like-parcel loadings and like-parcel intercepts were invariant across the two occasions and the four sources.
Latent factor means. None of the four sources showed a significant change in the latent factor ODD means from Assessment 1 to 2 (all ps Ͼ .29). The finding of strong measurement invariance across time in conjunction with stable mean levels (i.e., no overall trait change) indicated that an LST analysis was appropriate for the present data (see Geiser et al., 2015) .
Factor correlations. Table 5 shows the within-setting (within home and school), across-setting (between home and school), and across-occasion (Assessments 1 to 2) factor correlations between ODD factors from the traditional confirmatory factor analysis (with no separation of trait and state residual variance). For two sources within the same setting and occasion, the factor correlations ranged from .70 to .75. For the same sources across the two occasions, the values ranged from .60 to .64. The values were only slightly lower-.51 to .58 -for different sources within the same setting across occasions. However, across settings (home to Note. The ratings by mothers and fathers used correlated residuals between the same indicators across occasions while correlated residuals across occasions were not used for primary and secondary teachers because such resulted in a correlated residual greater than 1.00 for teachers. This is the reason for the difference in the degrees of freedom for parents and teachers. Configural invariance ϭ no constraints; strong invariance ϭ constraints on like-item loadings and thresholds; CFI ϭ comparative fit index; TLI ϭ Tucker-Lewis index; RMSEA ϭ root mean square error of approximation; CI ϭ confidence interval. This document is copyrighted by the American Psychological Association or one of its allied publishers.
school) within the same occasion (e.g., Occasion 1) the values were much lower (i.e., .14 to .33) with the values being similarly low (i.e., .16 to .31) across occasions for different settings. Although these results indicated much higher levels of stability across time for sources within the same setting relative to the stability for sources in different settings across time, these analyses do not quantify how much of the true score variance within each source reflected trait (consistency) versus state residual (occasion-specific) variance and to what extent the trait and state residual components were shared across sources (i.e., convergent validity for the trait and state residuals components). LST models allow a much more sophisticated analysis of Note. Correlated residuals were used for the same indicators across time for all sources. Configural invariance ϭ no constraints; weak invariance ϭ constraints on like-item loadings; Strong invariance ϭ constraints on like-item loadings and intercepts; CFI ϭ comparative fit index; TLI ϭ Tucker-Lewis index; RMSEA ϭ root mean square error of approximation; CI ϭ confidence interval; ns ϭ nonsignificant. ‫ء‬ p Ͻ .05. Note. Bold values are within occasion and across occasion correlations for sources within the same setting (home or school). Nonbold values are the across setting within occasion and the across setting across occasion correlations. All correlations significant at p Ͻ .05. M ϭ mothers; F ϭ fathers; PT ϭ primary teachers; ST ϭ secondary teachers. The correlations above the diagonal are the same as below the diagonal. This document is copyrighted by the American Psychological Association or one of its allied publishers.
stability across time and convergent validity for sources within the same and different settings because of the separation of true score variance into the trait and state residual components. We now describe the results from the single and multiple source LST analyses. Table 6 shows the fit indices for the single source LST models for mothers, fathers, primary teachers, and secondary teachers. Each of these four analyses resulted in an excellent fit. Table 7 shows the estimated consistency, occasion-specificity, and reliability coefficients for each single source model. Results indicated that ODD symptom ratings for all four sources contained more trait variance than occasion-specific (state residual) variance. Specifically, mothers' ratings contained the highest level of trait variance (M ϭ 67% [proportion of true score variance that was trait variance]) relative to occasion-specific variance (M ϭ 33%). Fathers' ratings reflected similarly high levels of trait variance (M ϭ 65%) relative to occasion-specific variance (M ϭ 35%). The mean stable trait variance of primary and secondary teachers' ratings was 62% and 59%, respectively, with a mean occasion-specific variance of 38% and 41%, respectively. ODD thus reflected a slightly more trait-than state-like construct across the two occasions of measurement for each source, although slightly more than one third of the true score variance reflected fluctuating state residual variance for each source. Table 6 shows the fit values for the multiple source LST model. This model resulted in an excellent fit. Table 8 shows the shared trait consistency, unique trait consistency, shared occasionspecificity, and unique occasion-specificity of the four different sources. Consistent with the single-source analyses, mothers (that served as the reference source of the model), showed higher trait consistency (M ϭ 61%) than occasion-specificity (M ϭ 39%). In regards to the trait-like variance components of the nonreference sources (fathers, primary teachers, and secondary teachers, i.e., shared consistency and unique consistency), fathers showed high shared trait consistency with mother reports (M ϭ 68%) and correspondingly low unique trait consistency (M ϭ 32%). This indicated strong convergent validity of trait components within the home settings as rated by mothers and fathers. Conversely, primary and secondary teachers showed low shared trait consistency with mother reports (M ϭ 31% and M ϭ 32%, respectively) and correspondingly high unique trait consistency (M ϭ 69% and M ϭ 68%, respectively). This indicated rather modest (or low) convergent validity of trait components across the home and school settings as rated by mothers versus teachers.
Single Source LST Analyses
Multiple Source LST Analyses
Regarding the occasion-specific variance components (i.e., shared occasion-specificity and unique occasion-specificity), fathers, primary teachers, and secondary teachers all showed high average unique occasion-specificity (M ϭ 65%, M ϭ 99%, M ϭ .97%, respectively) relative to the average shared occasionspecificity (M ϭ 35%, M ϭ 1%, M ϭ 3%, respectively). Primary and secondary teachers thus shared essentially zero occasionspecific variance with mothers.
An inspection of the residual trait factor correlations among fathers, primary teachers, and secondary teachers provided additional information on whether the trait-like aspects of ODD symptom reports show convergent validity within and across settings. These correlations represent relationships among the residual trait scores pertaining to the nonreference sources after the trait variance that the nonreference sources share with mother reports (the reference source) has been partialed out. In other words, the residual trait correlations indicate whether there is residual stability in father and teacher reports that these reports do not share with mothers but do share with each other.
The residual trait factor correlations between primary and secondary teachers were large and ranged from .86 to .91 (ps Ͻ .001), indicating that teachers shared a large proportion of the residual trait variance that they did not share with mother reports. Fathers, however, shared essentially zero residual trait variance with primary and secondary teachers (rs from .00 to .12, ps Ͼ .25). These results further indicated that the trait components of ODD symp- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tom reports showed strong convergent validity within settings (here: between teachers), but only low convergent validity across settings (here: between father and teachers). The state residual factor correlations for fathers, primary teachers, and secondary teachers represent the relationships among occasion residual factor scores pertaining to the nonreference sources after the occasion-specific variance that the nonreference sources share with mother reports (the reference source) has been partialed out. The state residual factor correlations between teachers within Occasions 1 and 2 were significant yet small (Occasion 1: r ϭ .30, p Ͻ .05; Occasion 2: r ϭ .43, p Ͻ .05) with the state residual factor correlations for fathers with primary and secondary teachers within Occasions 1 and 2 being essentially zero and nonsignificant. Thus, while primary and secondary teachers shared a small amount of residual state variance with each other at each occasion, fathers shared no state residual variance with teachers.
Discussion
The first objective was to determine the amount trait and state residual variance in ODD symptom ratings for mothers, fathers, primary teachers, and secondary teachers separately. Each source showed more trait (Ms ϭ 59% to 67%) than state residual (Ms ϭ 33% to 41%) variance. Given this consistency across the four sources, these findings suggest that the ODD construct is more a stable trait than a fluctuating state within each source for at least the 12-month interval for these children.
Although ODD symptom reports were more trait-than statelike, there was still a substantial amount of fluctuating state residual variance (33% to 41%). The substantial amount of state residual variance for each of the four sources indicates that research on ODD should include at least two occasions of measurement to allow for the separation of true score variance into trait and state residual variance. The separation of trait and state residual variance is important because one can then determine if the trait and state residual components have different external correlates. Such research would further improve our understanding of ODD, especially if trait and state residual components have different predictors and outcomes.
The second objective was to determine the amount of trait and state residual variance in ODD symptoms that fathers, primary teachers, and secondary teachers either shared or did not share with mothers and/or with each other. This question deals with the convergent validity versus source-specificity of the trait and state residual components within and across settings. Fathers shared a large amount of trait variance (M ϭ 68%) with mothers, whereas primary and secondary teachers shared a much smaller amount of trait variance (M ϭ 32%) with mothers (i.e., the average unique trait variance for primary and secondary teachers was 68%). These results, in conjunction with fathers sharing zero residual trait variance with primary and secondary teachers while primary and secondary teachers shared 74% to 83% residual trait variance with each other, indicate that the trait components of ODD symptom reports showed good convergent validity within each setting, but only modest convergent validity across settings.
The findings from the single and multiple source LST analyses considered together support this conclusion. That is, while the ODD symptom ratings reflected slightly more trait-than state-like constructs within each of the four sources separately across occasions, strong convergent validity for the trait variance only occurred within settings (i.e., mothers with fathers; primary with secondary teachers) with the convergent validity of the trait variance across settings being modest (at best) and nonexistent for the state residual variance.
Trait and State Variance in ADHD and ODD Symptom Ratings
The amount of trait variance in the ODD symptoms (Ms ϭ 59% to 67%) in this study was almost as strong as the trait variance in ADHD-IN and ADHD-HI symptoms (Ms ϭ 54% to 78%) in Litson et al.'s (2016) earlier study. However, convergent validity of fathers with mothers for ODD symptoms (M ϭ 68%) was slightly smaller than convergent validity of fathers with mothers for ADHD-IN symptoms (M ϭ 79%) and ADHD-HI (M ϭ 80%). Finally, the convergent validity of primary and secondary teachers with mothers for ODD symptoms (M ϭ 31% and M ϭ 32%, respectively) was less than convergent validity of primary and secondary teachers with mothers for ADHD-IN (M ϭ 46% and M ϭ 55%, respectively) and ADHD-HI symptoms (M ϭ 42% and M ϭ 52%, respectively). The convergent validity of the trait variance for ADHD-IN and HI symptoms was thus stronger than for ODD symptoms, thus ADHD-IN and HI symptoms appear more consistent across sources and settings than ODD symptoms.
These results for ADHD and ODD symptoms support one of the diagnostic distinctions between ADHD and ODD-that is, ADHD symptoms must occur in two or more settings while ODD symptoms need only occur in one setting for a diagnosis. This different diagnostic criterion is consistent with ODD showing less convergent validity across settings than ADHD. However, given that Note. Values indicate the average across parcels with the range in parentheses. Mothers were used as the reference source. Unique source consistency and unique occasion-specificity values were not available for mothers' ratings because mothers were the reference source.
ODD still contained more trait than state residual variance for the four sources, over time the convergent validity for ODD might increase across settings without intervention.
Research and Clinical Implications
In terms of research implications, the single source LST model allows identification of external correlates of trait and state residual variance (Do the trait and state residual aspects of ODD have unique correlates?), while the multiple source LST model allows identification of external correlates of shared and nonshared trait and state residual variance components (Are the predictors of shared trait and state residual variance components different from the predictors of unique trait and state residual variance components?). The multiple source LST model provides a unique approach to determine the external correlates of agreements and discrepancies in symptom ratings (De Los Reyes et al., 2015) .
In terms of clinical implications, our findings further confirm the importance of using multiple sources within multiple settings (Kimonis et al., 2014) . Our findings also suggest the potential importance of multiple occasions of assessment for the evaluation of an individual child (e.g., the multiple sources completing the ODD measure twice over a 2-week interval). Although such a multiple occasion assessment within a short interval would require special instructions (rate the symptoms for the past 2 weeks), such might provide useful information about symptom stability and variability (Were symptom reports mostly stable or variable over the interval for the child for the various sources?).
Limitations
It is impossible to know how much discrepancy between home and school is because of informant discrepancies (e.g., parents and teachers have different biases) or setting-specific effects (behavior specific to the settings). Future research should attempt to address this issue by using the same informants in different settings although we realize that the use of the same trained raters for the two settings has its own complexities. Future research should also attempt to replicate the findings across longer periods of time and more occasions with more diverse samples. Perhaps most importantly, our sample was a nonclinical sample, and similar findings in a clinical sample would strengthen the results.
Conclusion
Single source and multiple source LST models were used to determine the amount of trait and state variance in ODD symptom reports. Although the ODD construct was more trait-like than state-like for ratings by mothers, fathers, primary teachers, and secondary teachers considered separately (i.e., each individual source contained more trait than state variance), there was still a substantial amount of state residual variance in the ODD symptoms. In addition, the multiple source LST analysis indicated that the ODD construct was trait-like within settings and not strongly trait-like across settings. The assessment of ODD should, therefore, include multiple occasions and multiple sources within multiple settings.
